• ♦ 

positioning at least one cassette containing the substrates, 
the location having an upper region Which is open to a 
cassette transferring path; / 
a vacuum loader ; and / 

a lock chamber, having an atmospheric loader side 
and a vacuum loader side, and having a gate valve for said 
atmospheric loader side and another gate valve for said vacuum 
loader side, / 

wherein said vacuum loader has 
(1) a transfer chamber corrected to the lock chamber via 
the another gate valve, the metmod comprising the steps of: 

transferring substraues, to be processed, from said 
atmospheric loader, from a cassette at said location, to said 
lock chamber; / 

after transferring substrates to the lock chamber, 
providing a vacuum in said lcpk chamber; 

after providing a vacuum in said lock chamber, 
transferring substrates to bfe processed, from said lock 
chamber to said transfer chamber; 

thereafter, transferring processed substrates from 
said transfer chamber to said lock chamber; and 

transferring processed substrates from said lock 
chamber to said atmospheric loader from which the substrates 
had been transferred to uhe lock chamber, 

wherein said gate valve and said another gate valve 
are opened and closed every carrying-in of a substrate, to be 
processed, to the lock chamber, and every carrying-out a 
processed substrate from the lock chamber. 
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2. (Twice Amended) A method of transferring at least 
one wafer in a vacuum processing apparatus, comprising the 
steps of : 

(i) placing a cassette containing ' at least one wafer to 
be processed, at a cassette table, the cassette table having 
an upper region thereover which is open to a cassette 
transferring path; 

(ii) loading said at least one wafer sequentially in 
order from said cassette, by means of a first conveyor, to a 
load lock chamber, in which one wafer is to be disposed, and 
therefrom, by means of a second conveyor, to a transfer 
chamber under vacuum; and 

(iii) after processing the wafers, unloading processed 
wafers from a plurality of vacuum processing chambers into 
said cassette at said cassette table, from which the wafers 
had been loaded, by means of the second conveyor in said 
transfer chamber under vacuum, an unload lock chamber, in 
which one wafer is to be disposed, and said first conveyor. 

Xjft^ fa* (Thrice Amended) A method of transferring cassettes 
in operating a vacuum processing apparatus having plural 
vacuum processing chambers, yche vacuum processing apparatus 
including: 

an atmospheric loader, having a location for 
positioning at least one/ cassette containing samples, the 
location having an upp^r region which is open to a cassette 
transferring path; 

a vacuum lafader; and 



3 




a lock chamber for connecting said^ atmospheric 
loader and said vacuum loader, said lock chamber having 
opening and closing devices for carrying-Tan samples to be 
processed in the vacuum processing champers into the lock 
chamber and for carrying-out processed^ samples from the lock 
chamber, wherein 

said atmospheric loader irfcludes a cassette mount 
unit located in front of said lock/chamber, and 

said cassette mount unit has a cassette positioning 
plane in which all cassettes, containing the samples to be 
processed, are positioned in front of a front wall of said 
lock chamber, said cassette positioning plane being at said 
location, 

the method comprising a step of: 

placing said cassette on and removing said cassette 
from said cassette mount urfit which is in front of said lock 
chamber while maintaining /a surface of the samples 
substantially horizontal i 

wherein the opening and closing devices of the lock 
chamber are opened and closed every carrying-in of a wafer, to 
be processed, to the lock chamber, and every carrying-out of a 
processed wafer from /the lock chamber. 



5. (Amended) A method of transferring cassettes in 
operating a vacuum processing apparatus, the vacuum processing 
apparatus including : 

an atmospheric loader, having a location for 
positioning at least one cassette containing samples, the 
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location having an upper region which is open to a cassette 
transferring path; 

a vacuum loader: and 

a lock chamber for connecting said atmospheric 
loader and said vacuum loader, wherein 

said atmospheric loader includes a cassette mount 
unit located in front of said lock chamber, and 

said cassette mount unit has a cassette positioning 
plane in which cassettes, containing samples to be processed, 
are positioned in front of a front wall of said lock chamber, 
said cassette positioning plane being at said location, and 

an automatic cassette loader for loading cassettes 
into the atmospheric loader, 

the method comprising a step of: 

placing said cassette on and removing said cassette 
from said cassette positioning plane of said cassette mount 
unit by said automatic cassette loader, in accordance with 
data sent from a host control apparatus. 



7. (Amended) A method of operating a vacuum processing 
apparatus, the vacuum processing apparatus including: 

an atmospheric loader, having a location for 
positioning at least one cassette containing samples, the 
location having an upper region which is open to a cassette 
transferring path; 

a vacuum loader; and 

a lock chamber for connecting said atmospheric 
loader and said vacuum loader, wherein 
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said atmospheric loader includes a cassette mount 
unit located in front of said lock chamber, 

said cassette mount unit has a cassette positioning 
plane in which all cassettes, containing samples to be 
processed, are positioned in front of a front wall of said 
lock chamber, said cassette positioning plane being at said 
location, and 

an automatic cassette loader for loading cassettes 
into the atmospheric loader, 




the method comprising the steps of : 

placing said cassette on said cassette positioning 
plane, in front of said lock chamber, and removing said 



cassette, by said automatic cassette loader in accordance with 
data sent from a host control apparatus; and 

automatically executing a sample processing in said 
vacuum processing apparatus, based on processing data. 



9. (Twice Amended) A method of operating a vacuum 
processing apparatus, the vacuum processing apparatus 
including: 

an atmospheric loader, having a location for 
positioning at least one cassette containing samples, the 
location having an upper region which is open to a cassette 
transferring path; 

a vacuum loader; and 

a lock chamber for connecting said atmospheric 
loader and said vacuum loader, said lock chamber having 
opening and closing devices for carrying-in samples, to be 
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processed, into the lock chamber and for carrying-out 
processed samples from the lock chamber, wherein 

said atmospheric loader includes a cassette mount 
unit located outside of said lock chamber, and 

said cassette mount unit has a cassette positioning 
plane in which all cassettes, containing samples to be 
processed, are positioned in front of a front wall of said 
lock chamber, said cassette positioning plane being at said 
location, 

wherein the method comprises the steps of : 

carrying in a sample, disposed under atmospheric 
pressure, from a cassette, at said location in said cassette 
positioning plane, positioned in front of the front wall of 
said lock chamber, into at least one of a plurality of vacuum 
processing chambers of said vacuum processing apparatus, using 
said lock chamber; 

processing said sample in said at least one vacuum 
processing chamber; and 

carrying out said sample, processed in said at least 
one vacuum processing chamber, into said atmospheric pressure, 
using said lock chamber, 

wherein the opening and closing devices of the lock 
chamber are opened and closed every carrying-in of the sample, 
to be processed, to the lock chamber, and every carrying-out 
of the processed sample from the lock chamber. 



11. (Twice Amended) A method of operating a vacuum 
processing' apparatus, the vacuum processing apparatus 
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including: 

an atmospheric loader, having a location for 
positioning at least one cassette containing samples, the 
location having an upper region which is open to a cassette 
transferring path; 

a vacuum loader; and 

a lock chamber for connecting said atmospheric 
loader and said vacuum loader, said lock chamber having 
opening and closing devices for carrying-in samples, to be 
processed, into the lock chamber and for carrying-out 
processed samples from the lock chamber, wherein 

said atmospheric loader includes a cassette mount 
unit located outside of said lock chamber, and 

said cassette mount unit has a cassette positioning 
plane in which all cassettes, containing samples to be 
processed, are positioned in front of a front wall of said 
lock chamber, said cassette positioning plane being at said 
location, 

wherein the method comprises the steps of : 
carrying in a sample, disposed in an atmosphere 
different than an atmosphere in a plurality of vacuum 
processing chambers, from a cassette positioned in front of 
the front wall of the lock chamber, at said location, into at 
least one of said vacuum processing chambers, using said lock 
chamber ; 

processing said sample in said at least one vacuum 
processing chamber; and 

carrying out said sample, processed in said at least 



8 



one vacuum processing chamber, into said atmosphere different 
from the atmosphere in said at least one vacuum processing 
chamber, using said lock chamber, 

wherein the opening and closing devices of the lock 
chamber are opened and closed every carry ing-in of a sample, 
to be processed, to the lock chamber, and every carrying-out 
of a processed sample from the lock chamber. 



13. (Thrice Amended) A method of treating a sample in 
plural vacuum processing chambers, comprising the steps of: 

placing a cassette, containing the sample, at a 
position in front of a front wall of a lock chamber, on a 
cassette table, the cassette table having an upper region 
thereover which is open to a cassette transferring path, said 
lock chamber having opening and closing devices for carrying- 
in samples, to be processed, into the lock chamber and for 
carrying-out processed samples from the lock chamber; 

carrying in the sample into a vacuum processing 
chamber, of the plural vacuum processing chambers, using the 
lock chamber; 

processing said sample in said vacuum processing 

chamber ; 

carrying out said sample, processed in said vacuum 
processing chamber , to said cassette, using said lock chamber; 
and 

removing said cassette from the cassette table, 
wherein the opening and closing devices of the lock 
chamber are opened and closed every carrying-in of a sample, 
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to be processed, to the lock chamber, and every carrying-out 
of a processed sample from the lock chamber. 

15. (Thrice Amended) A method of treating a sample in 
plural vacuum processing chambers, comprising the steps of: 

placing a cassette, containing the sample, on a 
cassette table, the cassette table having an upper region 
thereover which is open to a cassette transferring path; 

carrying in the sample into a vacuum processing 
chamber, of the plural vacuum processing chambers, using a 
lock chamber, in which one sample is to be disposed; 

processing said sample in said vacuum processing 

chamber ; 

carrying out said sample, processed in said vacuum 
processing chamber, to said cassette which had contained the 
sample prior to carrying the sample into the vacuum processing 
chamber, using said lock chamber, in which one sample is to be 
disposed; and 

removing said cassette from the cassette table. 

16. (Twice Amended) A method of treating a sample, 
comprising the steps of: 

placing a cassette, containing the sample, at a 
position in a single row in front of a front wall of a lock 
chamber, on a cassette table, the cassette table having an 
upper region thereover which is open to a cassette 
transferring path, said lock chamber having opening and 
closing devices for carrying-in samples, to be processed, into 
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the lock chamber and for carrying-out processed samples from 
the lock chamber; 

carrying in the sample into a vacuum processing 
chamber, using the lock chamber; 

processing said sample in said vacuum processing 
chamber ; and 

carrying out said sample, processed in said vacuum 
processing chamber, using said lock chamber, 

wherein the opening and closing devices of the lock 
chamber are opened and closed every carrying-in of a sample, 
to be processed, to the lock chamber, and every carrying-out 
of the processed sample from the lock chamber. 

17. (Thrice Amended) A method of treating a 
onductor wafer in plural vacuum processing chambers, 
comprising the steps of: / 

placing a wafer storing structure, containing the 
semiconductor wafer, at a position in front of a front wall of 
a lock chamber, on a wafer storing structure table, the wafer 
storing structure table having an upper region thereover which 
is open to a wafer storing structure transfer path; 

carrying in the semiconductor wafer into a vacuum 
processing chamber, of the plural vacuum processing chambers, 
using a lock chamber, in wttich one semiconductor wafer is to 
be disposed; / 

processing saidf semiconductor wafer in said vacuum 
processing chamber; and / 

carrying out said semiconductor wafer, processed in 



11 




said vacuum processing chamber, to said gaffer storing 
structure which had contained thg^emiconductor wafer prior to 
carrying the semiconductor^**^ er into the vacuum processing 
chamber, using saidx^^ck chamber, in which one semiconductor 
wafer is tq^to^ disposed. 




19. (Thrice Amended) A method of treating a 
semiconductor wafer in plural vacuum processing cumbers, 
cqpprising the steps of: 

placing a wafer storing structure, Containing the 
semiconductor wafer, at a position in front/ of a front wall of 
a lock chamber, in which one semiconductor wafer is to be 
disposed, on a wafer storing structure /table, the wafer 
storing structure table having an upper region thereover which 
is open to a wafer storing structure transfer path; 

carrying in the semiconductor wafer into a vacuum 
processing chamber, of the pliyral vacuum processing chambers J 
using the lock chamber; 

processing said Semiconductor wafer in said vacuum 
processing chamber ; and 

carrying out/said semiconductor wafer, processed in 
said vacuum processing chamber, to said wafer storing 
structure which hgo contained the semiconductor wafer prior to 
carrying the semiconductor wafer into the vacuum processing 
chamber, using^ said lock chamber, in which one semiconductor 
wafer is to >be disposed. 



S^^C f 21m ( Thrice Amended) |f method of treating a sample in 
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plural vacuum processing chambers, comprising the steps jot : 

placing a cassette, containing the sample, Xt a 
position in front of a front wall of a lock chamber, in which 
one sample is to be disposed, on a cassette tajafle, the 
cassette being set at a position where an i^per region thereof 
is open to a wafer storing structure tr§*fisfer path; 

carrying in the sample into^a vacuum processing 
chamber, of the plural vacuum processing chambers, using the 
lock chamber, in which one sample is to be disposed, wherein 
the sample is carried direc^y from the cassette to the lock 
chamber ; 

processing s/sCid sample in said vacuum processing 
chamber ; and 

carrying out said sample, processed in said vacuum 
processing chamber, to said cassette which had contained the 
sample prio.r to carrying the sample into the vacuum processing 
chamber, yusing said lock chamber, in which one sample is to be 
dispose 

23. (Thrice Amended) A method of treating a sample in 
ural vacuum processing chambers, comprising the steps of: 
placing a cassette, contairying the sample, at a 
position in front of a front wall a lock chamber, in which 
one sample is to be disposed, on/a cassette table, the 
cassette being set at a position where an upper region thereof 
is open to a cassette transfer path; 

carrying in the ^sample into a vacuum processing 
chamber, of the plural vacuum processing chambers, using the 
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lock chamber, in which one sample is to be disposed, wherein 
the sample is carried directly from the cassette to the lock 
chamber, samples being transferred from/the cassette to the 
lock chamber ; 

processing said sample ijr said vacuum processing 
chamber ; and 

carrying out said sample, processed in said vacuum 
processing chamber, to said/cassette from which the sample had 
been carried into the vacuum processing chamber, using said 
lock chamber, in which /ne sample is to be disposed. 




i/* \ / 25. (Thrice Amended) A method of treating a sample in 
pljAral vacuum processing chambers, comprising the steps of: 

placing a cassette, containing the sample, at a 
position in a row in front of a front/ wall of a lock chamber, 
on a cassette table, disposed at a position where an upper 
region thereof is open to a cassette transfer path, said lock 
chamber having opening and closing devices for carrying-in 
samples, to be processed, into Ithe lock chamber and for 
carrying-out processed sample^ from the lock chamber; 

carrying in the sagfple into a vacuum processing 
chamber, of the plural vacuum processing chambers, using the 
lock chamber, whereby the /feample is carried into the lock 
chamber from the cassette 

processing sa/d sample in said vacuum processing 
chamber ; and 

carrying our. said sample, processed in said vacuum 
processing chamber , /using said lock chamber, whereby the 
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sample is carried out from the lock chamber /to the cassette, 
wherein the sample is carried from the cassette to 

the lock chamber in a direction opposite yo the direction in 

which the sample is carried out from the /lock chamber to the 

cassette, and / 

wherein the opening and closing devices of the lock 

chamber are opened and closed every carrying-in of the sample, 

to be processed, to the lock chamber/ and every carrying-out 

of the processed sample from the locck chamber. 

26. (Thrice Amended) A method of treating a sample in 
plural vacuum processing chambers, comprising the steps of: 

placing a cassette, cdntaining the sample, at a 
position in a row in front of 3Joad and unload lock chambers, 
the load and unload lock chambers being separate chambers, the 
cassette being placed on a cassette table, disposed at a 
position where an upper region thereof is open to a cassette 
transfer path, each of the load and unload lock chambers 
having opening and closing /devices for carrying-in a sample to 
be processed in a vacuum {processing chamber to the load lock 
chamber and for carrying-put a processed sample from the 
unload lock chamber; / 

carrying in ttte sample into a vacuum processing 
chamber, of the plural /vacuum processing chambers, using the 
load lock chamber; / 

processing /said sample in said vacuum processing 
chamber ; and / 

carrying put said sample, processed in said vacuum 
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processing chamber, using said unload lodk chamber, 

wherein the opening and closing devices of the load 
lock chamber are opened and closed every carrying-in of a 
sample, to be processed, to the load lt>ck chamber, and every 
carrying-out of a processed sample fr^m the unload lock 
chamber . 



27. (Amended) A transfer method in operating a vacuum 
processing apparatus, the vacuum processing apparatus 
including: / 

a transfer chamber connected to plural vacuum 
processing chambers in which substrates to be processed are 
vacuum processed one-by-one; / 

a cassette table foi/ mounting a cassette which 
receives plural substrates to/ be processed or substrates 
having been processed, said /cassette being mounted at a 
position where an upper region thereof is open to a cassette 
transfer path; 

a load lock chaiAber and an unload lock chamber, for 
carrying in and carrying /out said substrates to be processed 
or said substrates having been processed, from and to said 
cassette mounted at said position, and for carrying in and 
carrying out said substrates to be processed or said 
substrates having been /processed, from and to any of said 
vacuum processing chancers through said transfer chamber; 

one atmospheric transfer apparatus for transferring 
said substrates to be/ processed or said substrates having been 
processed between saild cassette mounted at said position and 
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said load lock chamber and said unload locrk chamber; and 

gate valves provided respectively at an atmospheric 
side and a vacuum side of said load Icyck chamber and said 
unload lock chamber and for opening y6nd closing at every 
carry-in and carry-out time, one btf one, of said substrates to 
be processed or said substrates bfeving been processed so as to 
change over said load lock chamber and said unload lock 
chamber in an atmospheric atmosphere or a vacuum atmosphere; 
wherein the transfer method comprises: 
carrying in and yCarrying out said substrates to be 
processed or said substrates having been processed, one-by- 
one, between said load Aock chamber or said unload lock 
chamber at said atmospheric atmosphere and said cassette 
mounted at said position. 




28. (Amended) The transfer method according to claim 
27, including the further step of carrying in and carrying out 
said substrates to be processed or said substrates having been 
processed, one-by-one, between said load lock chamber or said 
unload lock chamber in the vacuum atmosphere and said cassette 
mounted at said position. 

30. (Amended) A transfer method in operating a vacuum 
processing apparatus, the \5acuum processing apparatus 
including: 

a transfer chamber connected to plural vacuum 
processing chambers in/which substrates to be processed are 
vacuum processed one-^oy-one ; 
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a cassette table for mountfing a cassette which 
receives plural substrates to be processed or substrates 
having been processed, the cassettye being mounted at a 
position where an upper region thereof is open to a cassette 
transfer path; 

a load lock chamber fojrr carrying in said substrates 
to be processed from said cassette mounted at said position 
and for carrying out said substrates to be processed to any of 
said vacuum processing chambers through said transfer chamber; 

an unload lock chamber for carrying in said 
substrates having been proce^ed from any of said vacuum 
processing chambers through said transfer chamber and for 
carrying out said substrate^ having been processed to said 
cassette mounted at said position; 

one atmospheric taransfer apparatus for transferring 
said substrates to be processed or said substrates having been 
processed between said cassette mounted at said position and 
said load lock chamber and said unload lock chamber; and 

gate valves provided respectively at an atmospheric 
side and a vacuum side off said load lock chamber and said 
unload lock chamber and /for opening and closing at every^. - 
carry-in and carry-out time, one-by-one of said substrates to 
be processed or said substrates having been processed so as to 
change over said load iock chamber or said unload lock chamber 
in an atmospheric atmosphere or a vacuum atmosphere, 
wherein thqf transfer method comprises: 
carrying ifi and carrying out said substrates to be 
processed or said substrates having been processed, one-by- 
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one, between said load lock/chamber or said unload lock 
chamber in the atmospheric atmosphere and said cassette 
mounted at said portion. 




31. 



(Amended) The transfer method according to claim 



30, including the further step of carrying in and carrying out 
said substrates to be processed or said substrates having been 
processed, one-by-one, between said load lock chamber or said 
unload lock chamber in the vacuum atmosphere and said cassette 
mounted at said position. 
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